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(54) MULTI-SESSION DISK AND HIGH-SPEED ACCESS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk structure 
for allocating a total TOC information storage area 
including the position information of respective 
sessions to the specified area position of a CD so as 
to access data at a high speed in a device for 
reproducing the CD recorded by a multi-session 
seconding method. 

SOLUTION: A disk recorded in a multi-session mode is 
composed of a PMA area positioned on the inner 
periphery of the disk for storing the position 
information of the respective sessions at the time of 
a recording mode, the plural sessions allocated in the 
outer peripheral direction of the disk following the 
PMA area and respectively provided with a lead-in 
area, a program area and a lead-out area whose 
positions are respectively set at the time of the 
recording mode and the total TOC area positioned 

between the lead-out area of the last session and the outermost periphery of 
for successively storing the position information recorded in the lead-in areas 
respective sessions. 
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BnaiBsr^T oc*w:ttfto&*jWE i/ttc*. s-t ^ 
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Ml C D * - r> *fl|C D - D A X'fo X . ts > 
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««Ksa» s ftfc»is<p{&HtttRft 7 * 4r x ox mi o 
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[ 0 0 2 0 ] * Sffl tc J; ^ *ctt* * - K ft ?f *C C D tc 
r- $&m%rztcti>v>C D - R 7^G>*fiRi*H l 
£|sj-t§5Sft*!U #JK»*tt>H— *C&& 0 CC'C, V 
*^AM«Sn 1 atcrtSStiA^oi^A (auth 
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fc&T o c »*s«:8f »f * ia»* - k tr ^ 0 

[ 0 0 2 1 ] 0 7 J: -7 r^^-b ? ^ 3 >E 

sr-iasa*- Kft«7 o td-mvc D l- *f 7 * MS 
?a««pgm, y~K7*h««L0Tftwu -en 

«1«E>y - K -f >OT«L I NiC(*5^-r&-b ? f * 
T0C^iaS*Sh* o <-l>'C, iUSTOC«i«TTOCtC 
W»le&-fe ? 3 ><r>U - >l?i*L iNl^LiN 
MIC Zftt-ftQj&Z tlfc S-fe ? t/»>©TOC #T ^ r 

[ 0 0 2 2] -««cc % C Dt£#?6 0 0 MDytettfc 

ii d &n*:ttT o c w wca-t * ^ s ><z>t o c * 

JttSKIW^ Bt*- K*«Cfiia*6TOC« 

iST TOC KtettSn&teTOC T:iSiStc9r 
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+ - K'. »aa*- KHSccjBfeS ftfe-b ^ ^ 5 ><D 
70 y ^ A P G MCC 9 s $ ftlSHs b , -b ? ^ 5 >ia 

NKBttU «{ft0>-b 5 >^>iais8?7H#0CgE^-b 
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[ 0 0 2 4] Hi 5 K*CC D 
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2G A^7^isXT*fc«>tC«kfW>y--K7'I» I 

W& LOT MOC'cXCC^ TOC ft^S^T ^ fc^cr>afeT O C 
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F^H**n*<t, tA*^A*lfiartBl 13146 1 ISPS 
t?K»* ^ K'C*& C i ^i^D 1/ , 8 12 H«rc ^ > ^ 

nrea 8 i 2 sib*c^> y^-fe ^ ^> 3 rc*n 
30 t*. 813 ais'c v > y^-fe ? 3 > cc-iaaa^- k ft ?t 

AW«ccttBSK«snfcT0C&stew-5t:s*s^a y 

cc y ■ - ^ iasa£ s?7^i. cfttPMA bbbse 
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j70C'TOC*'J-K^>«**L i N«C»<./trBfiKUfc» 
40 [ 0 0 2 5]ffi^ grta^> yjl/* ^ ^ s >&m*:^ 

srpgmki*-?^* h ^ ^ ^f-jswrash. laaa 

$mc^^'^C-{iS^C*^TOCii, PMAM* 

- v ft »7 ^^>^. H<ria pma ^cciais ^ rite 
TOC*y-hv>««L i N^iaisT^xtii^^iaaa 

^7 t*-- ^ ft tali 1/ , v-> -b ^ 5 v X ^(DE 

»ttff*»7-r4o 

[ 0 0 2 6] ««, 8 0 8^<it«JH«««ttc*tf l/t:* 
50 ^FSi-t- KK*f« , «'4. C(^>i^. S'>iOU<te7>S's 
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s<D7j x ^iS-tnWiC'Ka* - K«i^C4WS 
HE 8 1 2SB'Ci'>m r>a 

<Dr«. 15158 1 4RBt'7^*t ^ f s >Sa«ft*- Kt? 

XDKIS^e-K^T^o W*>, £T8 l5H«*C45yV 
a >$?7 (finalized session) X"** 

com. mm-bvi'3>*mjbxi> io 

? Aim P GM<© h ? ? 9 ©&Ht»re;fc & T O C 4 P 

laa*- Kft+srs-**^ 8 i sanrnaiMiT^- 

5 AW«cc!B»snfc h * ? *>G>fi«i«Rr**TOC 

4. 

t 0 0 2 7] *-fer ? > ? >ffiji*- P"C«-t3 ? V 3 
> i AtTOPGM ! tc h 9 ? 

wciaw*. -ei/tr, -b > i ©-r-£ta»**« 

7T^i, PMA«W«a(iSnfc*fe -r>3 > i ©TO 

Mb. ?i,>s > i + i^>7'a^AffiJ§SPGM « 

+ i GC'StTKD h ? 2 hicr- z&m^rz* £ 
<m. aaftsni^p^AawPGM! + iootoc 
fjisPMA«iiWcisasn* # gjiaoJ: b cc-fc 

-^ ? >(7>lEff^- Kfttf 5* K -test's VG>ta»*ff 

wwcBritk s hfc t o c t *a -b y - k 

L I NttlH/CBrSSU ^ < * * £*-^"> L,fc* 

tct^Olt. raft-fc- Kd^+KSnto!^, *XtCSIt>'7 <r 40 
- * «ia& OS -SttJSec A ^Ci ftSiSr^ &o 
[002 8] U *■■<./, OT28 1 88®^^^ -p^s 

±©Ktt«:tS7 0, S^cl^^^fe^OC-r * 
£c>5*«1?i&* 0 C<7>£ 5 8 2 0Kprc»T 
OCWfSTTOCKSSTOC 4E»T £>&>&-tftfir & 0 

c©», «Toctaaiftoa^3»d. 82i«flrc-fe? 

^s>^i?D-X{ses s i on c! ose) 0, 
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[ 0 0 2 9] U$.'U WK8 2 0SB*C*STOC»i!l!T 
T O C CC & TOO 4SfJgT 822 SHTC* ^ V 
3 >^ £ XU SffecC'-fe •r:/3>^TOC^PMA 

r. 82 3Sn , CttTOC(mTTOCb:ttTOC«Bi B 
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<&TOC*JB£E»U PI4*- KB*«:|ijgE«TOCfiR 20 

WTTOctcKasnfeaaTocftH^R^riSiiKSf 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The PMA field in which it is located in the inner circumference of a disk and the positional information of 
each section is stored in the disk recorded in multisession mode at the time of a recording mode, Two or more 
sessions when it is assigned in the direction of a periphery of a disk at following said PMA field, and has a lead-in 
groove field, a program field, and a lead-out field at, respectively, and a location is set up, respectively at the time of 
a recording mode, The disk in the multisession mode characterized by consisting of the total TOC field which carries 
out sequential storage of the positional information which was located between the lead-out field of the session of 
said last, and the outermost periphery of a disk, and was recorded on the lead-in groove field of each of said session. 
[Claim 2] In the approach of recording and reproducing data on a disk in multisession mode In the process in which 
the mode is analyzed, and said analysis process, at the time of a multisession recording mode After session record is 
completed, the positional information of the truck of the program field of an applicable session is moved and stored 
in a lead-in groove field. To the total TOC field, in the process which accesses the positional information of the 
corresponding session recorded on the lead-in groove field of each session at the time of record termination, and 
carries out sequential storage, and said analysis process At the time of a multisession playback mode Data logging 
and the playback approach in multisession mode which are characterized by consisting of a process which 
reproduces select data after accessing the total TOC information recorded on said total TOC field. 
[Claim 3] Data logging and the playback approach in multisession mode according to claim 2 which are 
characterized by locating said total TOC field between the lead-out field of the last session, and the outermost 
periphery of a disk. 

[Claim 4] In the approach of recording and reproducing data on a disk in multisession mode In the process in which 
the mode is analyzed, and said analysis process, at the time of a multisession recording mode Record truck data on 
the program field of the present session, and the positional information of the truck recorded is recorded on a PMA 
field. The session record process which repeats the process which records the truck data of the beginning of the 
program field of the next session after moving and storing the positional information of a termination session in the 
lead-in groove field of an applicable session from said PMA field at the time of session termination, The process in 
which the total TOC information record is inspected in said session record process at the time of record termination, 
The process which moves and stores the TOC information on the last session in the lead-in groove field of a 
corresponding session, and ends a recording mode when not recording the total TOC information in said inspection 
process, When recording the total TOC information in said inspection process, the TOC information on the last 
session is moved and stored in the lead-in groove field of a corresponding session. The process which accesses the 
positional information of each session recorded on the lead-in groove field from the first session to the last session, 
carries out sequential record to the total TOC field, and ends a recording mode, The process in which the total TOC 
field is read in said analysis process at the time of a multisession playback mode, The process which reproduces data 
by selection after reading the positional information of each session recorded on the lead-in groove field of each 
session one by one, when information does not exist in the total TOC field in said process, Data logging and the 
playback approach in multisession mode which are characterized by consisting of a process which reproduces data 
by selection after accessing the total TOC information recorded on said total TOC field, when information exists in 
the total TOC field in said process. 

[Claim 5] Data logging and the playback approach in multisession mode according to claim 4 which are 
characterized by locating said total TOC field between the lead-out field of the last session, and the outermost 
periphery of a disk. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the approach of recording and reproducing so 
that a multisession disk can be accessed at a high speed, and the disk concerning this about a multisession 
disk and the access approach. 
[0002] 

[Description of the Prior Art] Generally, a compact disk (henceforth CD) says a refreshable disk eternally, 
after recording data only within 1 time. The system which records data on such CD is called CD-R 
(compact recorder bull system), and CD-R forms CD recorder in a personal computer, and is realized in it. 
[0003] The above CDs are record media and record data in various formats. As a recordable main format 
of CD-R CD-DA (format of Compact Disc-Digital Audio:audio CD), CD-ROM (Compact Disc Read 
OnlyMemory format), CD-I (Compact Disc-Interactive), There is a CD-ROM/XA (CD-ROM Extended 
Architecture) etc. and supporting environment and a supportable format are various by the exchange 
capacity of the software for record (Authoring software). It is mainly CD-DA for audios, the record 
approach of the multi-track (single session multitrack) method of a single-session was used, and record was 
restricted to a maximum of 99 truck the first stage CD. The number of trucks recordable on max was 
restricted to 99 trucks until it resulted in multisession multi-track (multi session multi track) record, after the 
photo CD of a KODAK company appeared. 

[0004] Drawing 1 shows the block configuration of a common CD-R system. Record/playback section 
111 which records and reproduces data on a disk can equip with the disk to record and the disk to play, 
and equips the disk with which it was equipped with the device sections, such as record and refreshable 
pickup, for data. Said record/playback section 111 detects the starting address of a lead-in groove field to 
the next truck or the program field of a session by the side of inner circumference, transports an optical 
pickup to the location, and detects a signal from a program field. The data-processing section 1 12 is 
outputted to account record of back to front / playback section 111 which received the data to record and 
was coded in the data format of a record gestalt, in an original data format, carries out decoding of the data 
from said record/playback section 111, and outputs them. The storage section 1 14 is the main recording 
device of CD-R, and the interior or the exterior of a system can be equipped with it. Said storage section 
114 performs the function which carries out temporary storage of the data to record, or carries out 
temporary storage of the reproduced data. Said storage section 114 can become the hard disk with which a 
computer is equipped. The system control section 113 plays the role which controls general actuation of 
CD-R. Therefore, said system control section 113 has stored the program for performing general actuation 
of CD-R. Said system control section 113 carries out temporary storage of the playback data which access 
the data recorded in said storage section 1 14 at the time of a recording mode, output to the data-processing 
section 112, and are outputted from said data-processing section 1 12 at the time of a playback mode to said 
storage section 114. 

[0005] Drawing 2 shows the layout of CD recorded by the single-session record approach, and is divided 
roughly into the lead-in groove field LIN, the program field PGM, and the lead-out field LOT. Drawing 3 
shows TOC (TEBURUOBU contents) which is the positional information of the data recorded by the 
single-session CD divided into a field like said drawing 2 . 

[0006] Drawing 4 shows the layout of CD recorded by the multisession record approach. Each session 
consists of a lead-in groove field, a program field, and a lead-out field, a majority of such sessions are 
constituted, and a multi-session is recorded on CD. Drawing 5 shows TOC which is the positional 
information of the data recorded by the multi-session CD divided into a field like said drawin g 4 . 



[0007] Drawing 6 shows the structure of the disk when using the multisession record approach with the 
conventional CD. Hereafter, the conventional record approach is explained with reference to the 
configuration mentioned above. The software for record (authoring software) is installed in the system 
control sectipn 113 according to a record format of CD as shown in drawing 1 , and data are recorded by 
various disk formattings, such as CD-DA, CD-ROM, CD-I, CD-ROM/XA, etc. for which a user asks. 
The approach of recording data can also actually choose and use for CD the record approach of a multi- 
session recorded in a single-session or two or more session modes. Multi-track additional record 
corresponding to the supporting environment of software to each session is possible for such a record 
approach of dimorphism voice. However, no matter what approach [ record ] it may use, the number of 
trucks recordable on max is restricted to 99 trucks. 

[0008] A PMA field (program memory field) is a field in which the extraordinary TOC information on the 
truck recorded to the condition before carrying out additional record and making it Termination CD 
(finalizing CD) is stored, and can be used a maximum of 99 times. Here, vocabulary called the above 
'Termination CD" means the information recorded on a disk as record beyond it cannot be performed, 
after ending data logging to CD by CD-R. Therefore, if it records up to 99 trucks, said CD-R performs 
closing CD, and after it moves and stores all the data of a PMA field in the lead-in groove field LIN, it will 
end it. 

[0009] The lead-in groove field LIN is a field in which various kinds of information on the data stored in 
the program field PGM after record termination is stored, after it performs closing CD, it is in the condition 
of performing a recording mode, and it stores the TOC information stored in said PMA field. Said TOC 
information is the positional information of the information recorded on the program field PGM. It is the 
positional information of the data recorded on the program field PGM. The program field PGM is a field in 
which the information on a maximum of 99 truck is stored. The lead-out field LOT is a field assigned 
following the program field PGM. 

[0010] The data recorded on CD can be performed by the single-session or the multisession approach, as 
described above. And one or more trucks are included in the program field PGM to which data are actually 
recorded, and said truck consists of audio segments in which a perfect file structure or 1-time record is 
possible. Said lead-in groove field LIN and lead-out field LOT are located before and behind the program 
field PGM recorded by the data-tracks group. The index of a whole truck is recorded on the first location 
of the direction of inner circumference of a disk, and is called TOC which described such an index above. 
The data of a maximum of 99 truck are recordable on CD of one sheet. A multi-track concept is supported 
in Audio CD, and calls the whole CD top music a truck. Namely, if the following music is chosen with 
CD regenerator, CD regenerator will calculate the starting address of the following music by analyzing the 
positional information of said TOC. And pickup is moved to the location of the corresponding starting 
address, and the selected music (truck) is reproduced. 

[001 1] Multi-session CD has two or more sessions, as shown in drawing 4 . Therefore, TOC of Multi- 
session CD is in the entry peach corresponding to the next session besides the positional information of a 
current session. Generally spacing between the trucks in Multi-session CD is 150 physical blocks 
(0:2:0,350 K bytes). And spacing between the 1st session and the 2nd session is 1 1,400 physical blocks 
(0:32:0, 27 M bytes), and all spacing during the remaining sessions other than the 1st session and the 2nd 
session becomes 6,900 physical blocks (1 :32:0, 14 M bytes). Spacing during a session has the structure 
where the lead-out field of a last session and the lead-in groove field of a consecutiveness session are 
included. 

[0012] Two are mentioned as an approach of generally recording data on a disk. One has the approach of 
recording by single-session multi-track method like drawing 3 by the disk configuration of a single-session 
like drawing 2 . The mastering software in the record approach of said single-session disk records data 
from a physical address 0:2:0. The 2nd truck vacates and records 150 physical blocks from the termination 
of the 1st truck. And after recording the whole truck, record termination data are set. Another is the 
approach of recording by multisession multi-track method like drawing 5 by disk configuration like 
drawing 3 . The record approach of said multisession disk records much truck data on each session, and 
records the truck information on the corresponding session on the lead-in groove field LIN of an applicable 
session. After recording the truck until [ whole ] the last session by the above mentioned approach, record 
termination data are recorded on the lead-in groove field LINM of the last session. 
[0013] When recording data on CD by the multisession record approach as having described above, the 
structure of CD which record ended has a gestalt like drawing 6 . Thus, if CD is inserted, after the CD- 
ROM driver which plays CD of the recorded multi-session carries out sequential inspection of the lead-in 



groove field of CD and checks the last session (finalizedsession), it will perform playback actuation. 
Therefore, if CD is usually inserted in CD regenerator, said CD regenerator will locate an optical pickup in 
the lead-in groove field LIN1 of the 1st session of the most-inner-circumference part of CD first, and will 
check the starting address of the program field PGM2 of the 2nd session after this. And pickup is 
succeedingly moved to the program field PGM2 of the 2nd session, and it inspects whether data are 
recorded. Under the present circumstances, if data are read in the program field PGM2, said pickup will be 
again moved in the direction of inner circumference of CD, and the starting address of the program field 
PGM3 of the 3rd next session will be read in the location of the lead-in groove field LIN2 of the 2nd 
session. And pickup is further moved to the program field PGM3, and it inspects again whether data are 
recorded. Therefore, when playing CD on which data were recorded by the multisession record approach, 
CD regenerator inspects the condition of each session, repeating the above actuation till the Mth session 
which is the last session. Under the present circumstances, if termination CD data are recorded on the lead- 
in groove field LESfM of the Mth session, it will be made to move to the field which had said pickup 
recorded, and playback actuation will be performed. 
[0014] 

[Problem(s) to be Solved by the Invention] Therefore, when playing CD recorded by the multisession 
record approach, in the former, the equipment which reproduces the data of Multi-session CD must read all 
the TOC data applicable to each session. In this case, CD regenerator reads the session positional 
information of only the number of sessions, jumping to the lead-in groove field LIN1 of each session - 
LINM. Since the above actuation had to be repeated and had to be performed with the engine performance 
of a system when there were many number of the sessions currently recorded on CD and amounts of data 
at this time, there was a trouble that access of data took much time amount. 

[0015] Therefore, the purpose of this invention is to offer the disk structure which assigns the total TOC 
information storage field which includes the positional information of each session in the specific region of 
CD so that data can be accessed at a high speed in the equipment which plays CD recorded by the 
multisession record approach. Other purposes of this invention assign the total TOC storage field to the 
outermost periphery of a disk with the equipment which records and plays CD recorded by the 
multisession record approach, and are to offer the approach of recording TOC of a session on said total 
TOC information storage field at the time of record termination. 

[0016] Another purpose of this invention is to offer the approach of reading the positional information of 
each session recorded on the total TOC field of the outermost periphery field of a disk with the equipment 
which plays CD recorded by the multisession record approach, and accessing data at a high speed. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the disk recorded in the 
multisession mode by this invention The PMA field in which it is located in the inner circumference of a 
disk and the positional information of each section is stored at the time of a recording mode, Two or more 
sessions when it is assigned in the direction of a periphery of a disk at following said PMA field, and has a 
lead-in groove field, a program field, and a lead-out field at, respectively, and a location is set up, 
respectively at the time of a recording mode, It is located between the lead-out field of the session of said 
last, and the outermost periphery of a disk, and is characterized by consisting of the total TOC field which 
carries out sequential storage of the positional information recorded on the lead-in groove field of each of 
said session. 

[0018] In addition, the approach of recording and reproducing data on a disk in multisession mode In the 
process in which the mode is analyzed, and said analysis process, at the time of a multisession recording 
mode After session record is completed, the positional information of the truck of the program field of an 
applicable session is moved and stored in a lead-in groove field. To the total TOC field, in the process 
which accesses the positional information of the correspondence recorded on the lead-in groove field of 
each session at the time of record termination, and carries out sequential storage, and said analysis process 
At the time of a multisession playback mode After accessing the total TOC information recorded on said 
total TOC field, it is characterized by consisting of a process which reproduces select data. 
[0019] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail based on an 
accompanying drawing. In the drawing, the same sign is attached as much as possible to the same part. As 
for Relevance CD, only a playback mode can be performed, if the vocabulary the "record termination CD" 
used here ends record of all data by the recording mode, CD (finalized CD) set when not recording the 
data beyond it is said and said record termination data are recorded. The vocabulary "** (total) TOC" 



means the information which stored all TOC of each session stored in the total TOC field assigned to the 
outermost periphery field of CD, when saying the information for accessing the data of CD by this 
invention at a high speed and ending record of data to CD by the multisession record approach. 
[0020] The CD-R structure of a system for performing extended mode and recording data on CD by this 
invention, has the same configuration as drawing 1 , and its reference mark is also the same. Here, after 
ending a recording mode by this invention for the program (authoring software) built in the system control 
section 1 13, it carries out by adding the recording mode stored in the total TOC field assigned to the 
outermost periphery location of CD. 

[0021] Drawing 7 is CD layout structural drawing in the condition of having ended the recording mode by 
the multisession record approach by this invention. As shown in said drawing 7 , each session 1 -session M 
has the lead-in groove field LIN, the program field PGM, and the lead-out field LOT, and TOC of the 
corresponding session is recorded on each lead-in groove field LIN. And all TOC of each session stored in 
the lead-in groove field LIN1 of each of said session - LINM, respectively is stored in the total TOC field 
TTOC. 

[0022] Generally, CD is about 600 M bytes of mass disk, and the space after the last lead-out field remains 
for the reliable report of the minimum area to the lead-in groove field and lead-out field during a session 
rather than it actually records all data to the end field of a disk. Therefore, when ending a recording mode, 
sequential record of the TOC of each session is carried out to the total TOC field assigned to the outermost 
periphery location of CD which is the specific location of the lead-out field of the last session. And the total 
TOC recorded on said total TOC field TTOC at the time of a playback mode is read, and a desired truck is 
reproduced at a high speed. 

[0023] Drawing 8 and drawing 9 are the flow charts when recording data on a disk by the multisession 
record approach by this invention. Data are recorded on the program field PGM of the session set up at the 
time of a recording mode. The starting address of TOC of an applicable session and the next session is 
recorded on the lead-in groove field LIN of an applicable session at the time of session record termination. 
At the time of record termination of the last session Before recording TOC and record termination data of 
an applicable session on the lead-in groove field LINM of an applicable session, sequential record of the 
TOC of each session recorded on the total TOC field assigned to the outermost periphery of CD by the 
lead-in groove field LIN1 of all sessions - LINM is carried out. And playback actuation is performed, after 
reading TOC of each session recorded on said total TOC field TTOC at the time of a playback mode and 
inspecting the starting address of each session. 

[0024] In this invention, when reading TOC by the playback mode after recording session record 
termination and record termination data, when recording data on CD in multisession mode, in order to 
access a high speed, the total TOC field TTOC for recording the total TOC on the degree of the last lead- 
out field LOTM is assigned. If the actuation at the time of the recording mode by this invention and a 
playback mode is guessed, a single-session recording mode or a multisession recording mode will be set up 
by the recording mode of CD-R. Therefore, if a recording mode is set up, it will sense that the system 
control section 1 13 is a recording mode in 81 1 steps, and will inspect whether it is a single-session 
recording mode in 812 steps. Under the present circumstances, if it is a single-session recording mode in 
said 812 steps, the recording mode of a single-session will be performed in 813 steps. Under the present 
circumstances, in the recording mode of a single-session, TOC by which extraordinary record was carried 
out is read to a PMA field, pickup is moved to the truck location of the applicable program field PGM, and 
data are recorded. And after ending data logging to the program field PGM, when extraordinary record of 
this tends to be carried out to a PMA field and it is going to end a single-session recording mode, after 
moving and storing multi-track TOC recorded on said PMA field in the lead-in groove field LIN, record 
termination data are recorded. 

[0025] Therefore, if said single-session recording mode is performed, while a recording mode is performed, 
multi-track data will be stored in the program field PGM, and TOC which is the positional information of 
the recorded truck will be temporarily recorded on a PMA field. Then, when ending the recording mode of 
a single-session, record termination data are recorded at the same time it records TOC recorded on said 
PMA field on the lead-in groove field LIN, and record actuation of a single-session disk is ended. 
[0026] Henceforth, it goes on in 808 steps of the standby condition, and opposite-** to the following 
playback mode. It becomes impossible in this case, for the disk of a single-session to perform the recording 
mode beyond it However, if it is not a single-session recording mode in said 812 steps, it will inspect 
whether it is a multisession recording mode in 814 steps. Under the present circumstances, if it is not a 
multisession recording mode, it will change in the standby condition. Under the present circumstances, if it 



is a multisession recording mode in said 814 steps, 815 steps - 819 steps will be performed and the 
recording mode of an applicable session will be performed. That is, it inspects whether it is session 
termination (finalized session) in 815 steps first. Under the present circumstances, if it is not in the 
condition which the applicable session has ended, data will be recorded on the program field PGM of an 
applicable session in 816 steps, and TOC which is the positional information of the truck of the recorded 
program field PGM will be recorded on PMA. However, if it is session exit status, record of data will be 
begun from the truck of the beginning of the program field PGM of the next session in 817 steps. 
Henceforth, when interrupting a recording mode, it inspects whether record termination data are recorded 
in 818 steps. Under the present circumstances, when it is going to interrupt record for the condition of not 
recording record termination data, TOC which is the positional information of the truck which opened the 
disk in 819 steps and was recorded on the program field of the present session is recorded on the lead-in 
groove field LIN, and it considers as the last session. 

[0027] When recording data on each session by the multisession recording mode, truck data are recorded 
on the program field PGMi of the session i which is under record now, and TOC which is the positional 
information of these trucks is recorded on a PMA field. And after data logging of Session i is completed, 
TOC of the session i recorded on the PMA field is moved and stored in the lead-in groove field LINi of 
Session i, and data are further recorded from the truck of the beginning of program field PGMi+1 of the 
next session i+1. Under the present circumstances, it is recorded on the TOC mist beam aforementioned 
PMA field of program field PGMi+1 recorded. When interrupting record actuation of a session to the 
inside which performs the recording mode of a session as mentioned above, TOC stored in the current 
PMA field regardless of termination of a disk is moved and stored in the lead-in groove field LIN of an 
applicable sensor, and it is made the last session, with a disk opened. Here, having opened the disk means 
that it is in the condition that data can next be recorded again, although the recording mode was interrupted. 
[0028] However, when interrupting a multisession recording mode in said 818 steps, this means that it 
makes on the disk for ending record beyond it on a disk and carrying out only playback. In such a case, it 
inspects whether the total TOC is recorded on the total TOC field TTOC in 820 steps. Under the present 
circumstances, when not recording the total TOC, a session is closed in 821 steps (session close), TOC of 
the last session is read in a PMA field, and it records on the lead-in groove field of the last session, and 
record termination data are recorded together. In this case, as the structure of CD is shown in drawing 6 , a 
multi-session has the gestalt by which sequential connection is carried out, and it has the lead-in groove 
field LIN, the program field PGM, and the lead-out field LOT at each session, respectively. Therefore, it 
turns out that record actuation of a general multi-session is performed. 

[0029] However, when storing the total TOC in the total TOC field TTOC in said 820 steps, a session is 
closed in 822 steps, and TOC of the last session is read in a PMA field, and it records on the lead-in groove 
field of the last session, and record termination data are recorded together. And the total TOC is stored in 
the total TOC field TTOC in 823 steps. The total TOC means all TOC of each session recorded on the 
lead-in groove field of each session by the multisession recording mode here, and it is made for the total 
TOC stored in the total TOC field TTOC to have the TOC sequence of the last session by TOC of the first 
session. 

[0030] Therefore, if actuation of a multisession recording mode is guessed, before performing record 
actuation, it will inspect whether it is in the condition which the last session currently recorded first ended. 
Under the present circumstances, if it is not in the condition which the session ended, it is regarded as the 
condition of having been opened by the applicable session, and the truck recorded on a degree will record 
TOC on a PMA field, after recording on the present truck successively and completing record of truck data. 
However, if it is in the condition which the session ended, the truck of the beginning of the next session 
will be recorded. In ending the recording mode of a multi-session and recording the total TOC after 
recording all, it records session termination and the record termination CD on the lead-in groove field of the 
last session, and the total TOC information is recorded on TTOC, and a recording mode is ended. In this 
case, the structure of CD has a gestalt like drawing 7 . However, in ending the recording mode of a multi- 
session simply, it performs session termination and record closing. In addition, if it is a record suspended 
state said not recording mode but temporarily, record will be ended, after opening a disk so that additional 
record can be performed. 

[0031] If actuation of a playback mode is guessed, when the system control section 1 13 will sense a 
playback mode in 801 steps, it inspects whether CD recorded in 802 steps is a single-session. Under the 
present circumstances, when CD is in single-session mode, TOC of the lead-in groove field LIN is read in 
803 steps, and playback actuation is performed. However, if it is not in single-session mode, it will inspect 



whether the system processing section 804 is in the condition that CD was recorded in multisession mode. 
Under the present circumstances, pickup is made to transport to the outermost periphery field of CD in 805 
steps in the case of CD recorded in multisession mode. And it inspects whether the total TOC exists in the 
outermost periphery field of CD in 806 steps. That is 5 it inspects whether the structure of CD is recorded 
with a' gestalt like drawing 7 . Under the present circumstances, when the total TOC field TTOC exists, 
after reading the TOC information on each session recorded on the total TOC field TTOC one by one and 
storing it in 807 steps, the data of the truck chosen are reproduced. However, if it is CD in multisession 
mode like drawing 6 when the total TOC field TTOC does not exist namely, after reading and storing 
TOC of each session which performed 809 steps and 810 steps and was recorded on the lead-in groove 
field LIN1 from the first session to the last session - LDSfM, the data of the truck chosen are reproduced. 
[0032] 

[Effect of the Invention] As mentioned above, CD is about 600 M bytes of mass disk, and it leaves the 
space after the last lead-out field for the check of the minimum area to the lead-in groove field and lead-out 
field during a session rather than it actually records all data to the field ofj^,last^adisk. Therefore, when 
ending a recording mode, there is an advantage that sequential record of KH^^^^^^session can be 
ll ifii iout to the total TOC field assigned to the outermost periphery location of CD which is the specific 
location of the lead-out field of the last session, the total TOC recorded by said total TOC field TTOC at 
the time of a playback mode can be read, and a desired truck can be reproduced at a high speed. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the configuration of the compact disk recorder which records and 
reproduces data on a disk. 

fDrawinR 21 It is drawing showing a record format of a single-session disk. 

fDrawing 31 It is drawing showing the multi-track configuration on the single-session disk which has a 
configuration like drawing 2 . 

fDrawing 41 It is drawing showing a record format of a multisession disk. 

fDrawing 51 It is drawing showing the multi-track configuration on the multisession disk which has a 
configuration like drawing 4 . 

fDrawing 61 It is the layout pattern of the conventional blank CD-R disk. 
fDrawing 71 It is the layout pattern of the blank CD-R disk by this invention. 

fDrawing 81 It is the flow chart which shows the process which records and plays the multisession disk by 
this invention. 

fDrawing 91 It is a flow chart following drawing 8 . 
[Description of Notations] 

111 Record/Playback Section 

112 Data-Processing Section 

1 13 System Control Section 

114 Storage Section 
LIN Lead-in groove field 
PGM Program field 
LOT Lead-out field 
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